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^Jf^ ^-§- jel^o]^ ^ ^o.s, «hE*fl ^2}- 

Alofl ^o>^o]-(vC0RE)2l ^S^^-oil d)^. ^o>^<y-(vC0RE)^ ^B^Tfl (multi-step) 

£ 2 

DRAM, # ^eH^, ^-H. -ELe}o]»l , ^.tt]^^ , ^2.*}^- 
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^■T-^i^- ^8^-8- ^£1*- ^e}°ltH{Ative driver for generating internal voltage} 



A. 

2. 3^ 5. 2°fl o]oflol^-A]5i(enablel vfl^l enablen)# >«8^*>7l ^tr ^ °11 °1 w 



16, 116 : ^ #^7] 14, 114 : #^ ^.Br 0 ^ 

130- la, 130-2a : i^^-g- PM0S H^l^e] 
130- lb, 130-2b : J=2H*H-8- PM0S S^l^ 
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18, 213, 214, 215, 223, 224, 232, 233 : NMOS J=$*l^El 

211, 212, 221, 222, 231 : PMOS 
130 : ifl^^ 

130-1 tfl*l 130-n : *\* ^*f$.<& #*r *1H-t- 

217 : 234 : efi^l-f- 

225 : 235 : feel 

300 : ^l^slS. 20, 120 : 

216, 218, 236 : t£ 100 : vfl^-^<y- 



<20> g-ig £. iflJjL^oj- ^_g_ ofl^ti =^o]^ofl ^ 3 £-3., ^E^W /.}-§-£) 

fe =S}oltH-g- H^l^S] 3.7} 9] ^7H1 4€- °^E) M. ^S.^^-^] #7>* 2^5^ ^ ^fe 

<2i> DRAMCDynamic Random Access Memory)^ ^^£7]- ^7>*H ^*}^z\ (o^cfl , 2. 

^ #31 Jl^ Hqfl^]^El(M0SFET; Metal Oxide Semiconductor Field Effect Transistor)^ 7ll 
°1B ^°l(gate length)^ -trSl-e}- ^1 (oxide thickness) 
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7} #±*}JL ^ 2)^- Jl^^-C^ficfl, 5V)* A>-g-^7l ufl^-ofl v| 

^ XI (channel electric field)7> tH*H ^Sj-sJ-sl vfl<y- *MH1 °1^.7fl B\JL, *H oj-s} e^*] 
4JS)^(reliability)°l M-^lXl ^tf. o]^- sfl^^ji^ ^(chip) iflJMH #€^ < *M- 

(Complementary Metal -Oxide-Semi conduct or ; CMOS) $3-2] ^^3.7} HlaflSJ-jE. 

-a 3 sms ^ €^^ < y-°i ^-a- ^€ ^ sa^ ^ * 

^3 £-3., DRAM MHH^ tfl-^SKVINT; INTernal Voltage)^: ^ 3)3.^ 

^|eflo] (memory array) -f-^ ^^o] >$f>} 7 ] nfl^-ofl o>^^ ^-g- ^st 

^74l*>7l7l- <H^4. afl^tfl, DRAM 3o>(core) ^, ifi(cell) fl.E.eKl £.iiM»KSub 

Word line Driver), ^1^°^^( sense amplifier), X-^Sc] (X-decorder) , Y-^Sc] (Y-decorder) 
^ofl AV-g-s]^ #<y-(VINT)iLi^ ^°d-<?l So^tfCCORE Voltage; VCORE)^ 

^^^-(VPP)ol ojcf. oflficfl, ^o>^o]-(vC0RE)^ ^-f 0 ^ sq-»f ^^SKVDDW '2.5V"?] 3 
-Mfe '1.8V7> ^cf. Jl^<y-(VPP)^ ^^(VDDW '2.5V<y 3-^1^ 

•3.5V 3.9V 7> ^nf. DRAM^ °!}El w.( ac t ive) 3.°}&<£WCORE)<>] ^r-§-3^, °H 

^2r, ^i^-71- ^^^(VCORE)^ ^ f^7l (OPerat ional Amplifier) 

£ l£ #efl^ vfl-*f*I<£ ^-g- ofl^y ^eH^S Af-g-s]^ cg^o] ^ ( f u l l driver) 
3\ $\S,S.o)tQ-. 
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(VREFO* ^^^V i.svsl ^o>^«a-(vC0RE)* Q^SLg. ^%\<& ^-g- ^E] a. 

c^ojtH^ (16), ^ ^^o1h1(14) ^ n -*fl^ M0SFETU8; °}*\, 'NMOS 

Ei'5> ^^cf. ^7l(16)fe Hl«>^ #*}(non-invert input; 

°m ^(invert input; zj-z)- 7l§*l°HVREFC) 

^ #^^°J-(VC0RE)1- ^^Jl, #^ H.aH«Ki4)4l P"^^ M0SFETC °1 *V , TM0S H^M^eT 
5} f-)^ 7flo]B ^^.B #3 S.eMtf|(i4)^ «- ^^(VDD)^- 

<a^«l 7 i o^gfl ^ #^#(20 HI ^€ =eflo] ^cf. NMOS B^*]^ 

Ei(18)^ alH^CVCON; 0.8VH1 5]*fl *^<H #3^(20)3 ^l^CVSS)^ 3. ^ 

^ ^^^ 0 d-(VDD)^^-Ei 3o} #<#(VC0RE)°1 

<25> ole^ ^Sfl^ ^fl^tf ^-g- ^E)a. £LE}oltH^ o}< E] B ^-^}o\) n> ofl b) 

^lJl(active signal; act)7> 7ilo|B #^-BB <^£|^ PM0S B^l^l^Ei (12)# 

PM0S B^l^Ei(12)^- ^^^<y-(VDD)# «gs^7l ^*fl ^4^3 ii ^^j. r= 

efo)B icS.(i9Hl 3^r€ = 31<?I 7>*H, ^Ejy. AlJr(actHl 4^ °^e)b 

-^^a] ^#5]^ ^E]B A]J:(act)7l- 'B-f(LOW)' ^EflB ^sItt PM0S B^i 

E|(12)7]- €-^r(Turn-0N)5]«^ H.e]-o1b ^;e.(19)-& 2]*- ^^SKVDD)^ B *l*fl ' *V°1 (HIGH) ' 
A o v ^7> ^cf. olofl xi^e]-, =^ol^(i4)^ ^-^. = (Turn-0FF)^cf. ^ , <^E|B 

(act)7|- ' B-y- ' ^3HH '^M' ^-f, ^ DRAM°] *J*)]B °-"E)B -§-*M: ^> 

nfl #^ 1= BH«K 14 )£r ^i-^^uf. 
<26> c^ol^(i4)^ ^7l(size)^ #§m(20)ilB ^^^(VCORE)^ ^s}- 

^r^^o] ^, =E}ol^(i4)B #ff-5] ^B^l rnj-ef ^^^(VCORE)^ efl^ 
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#x}7\ ^4J«M) oleltb #3 =e}oltH(i4)^ 37l - Al^eflol^( simulation )^. 

#*fl ^^Itt iao>3i<y-(VC0RE)^ ^3- ^ 4*1 ^(loading capacitance)* $ 

^HMl ^^^cf. iM^iL^ #^ =efol«l(i4)^ PMOS H^M^sl 37}±t Al^efl 

ol^ ^Jzf^l^ 2 wfl vfl^l 3«fl 3.7fl ^€tf. =L?-M, #^ ^5}ol^(i4)o) PM0S e^I^I 

^Z]9] H7l# ^7H7l^cfl<Hl^- <^Si 7}*}$] o)o.o]) o]*fl -7 ^7} #71 °fl^°fl <g~S 

(option)^. 5. #3 JE.&MtH(i4)-^ uf^o^ PMOS HM^-I- ol-g-*}a} 0.5. ^^Hr 

^7> Jt-f-olcf. 

^1^1 ^^tb «V^- #^ J=eHttKi4)o} H7l» ^7H7l^c-fl^ *V^7> ofl^tfl 

, ^E]w. -S-^-aH #fMl ^«fl so>^o]-(vC0RE)^ eflt^- ^(drop)^^, 

^-§- SBl-ol^fi) o-^ £ oii ^ ^ *l<3(delay)^ #3 =^01^(14)^ 

PMOS H^^1^7> ^^-sjcf. o]* > cej.ol tH(i4)2l PMOS H^^l^B^ -§-*Hl cqsfl 

^ SOV^^-(VCORE)^ eflt^r ^^cf. ojnfl, ^ej ^eH^s] PM0S e^u^e^ 3 

7l7> e 3o}^d^(VC0RE) ^m o]#JL5. SL*\ ^(over damping)£)<H ^Eflo] ^oj-^oj- 
(VC0RE) ell^S. "M^M^lfe Al^-ol BEth #3 S.5H»H (14)3 PMOS B$ 

*liB)3 37l7f ^7}5>^ ^-fofl^ eflolo>^-( layout) ^3 S£*b ^7H>7fl ^t}. 

[^Vrgol °1^^17> <5>^ 7l#^ 4^11 

3.7)2) ^7}o\) ttj-e. oflElH. ^S. £=.0} ^ 7 }# ^S^Kr*] ZL o| olcf. 
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<29> se^t, #3 JE^o]^ PMOS H^^l^^s] 3.7)°) ^7}°fl ttf^. 30} 

(VCORE)^ itH ^ ^-ir a^s^H rt3§ ^a o v ^.^ A ] =,0} ^<y-(VC0RE)^ efliglS. o> 

oo> gc^ j o. ^ jel^o]^ PMOS ^>-§-^ = eH 



M*Hr vfl-¥-^^ #7] iflJMitfSl ^H^AlJrofl 

^. ^ o. o]^}6\)A\ 7flAl£]^ ^loflc| t^TT 3M 0>U|Bf ^ JL Cf^ t±<&# 

<33> 51 2^ «V^^ ^Aj^ofl 4= ifl^-^<y- q^* =E]-ol^-g- § i=b} 

H.eJ-°lwH £] ^ o\t\^ t ^ =^o}tt](half driver)^ 7}^*}cJ-. 
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^-¥-(100) ^ vfl«-^oj- ^ ^)^«-( 130)1- 3.^1}. ^&<& ^^(100)^ 
7l^*i<y-(VREFCHl 4^ Z)^ ^^(VDD)* vH«-^<a-o.S &&^7] $\*}<*\ <3*> 
(116) ^ #3 (114)-& S^cf. St!", ^fl^-€ < a- ^^(lOO)^r #^^(120)^: 

^°J-(VSS)^ z\^^r 7>^1 <£4.n^ *)HY(118)£h <*jE] t=L ^^(112)1- ci 2. 

< 35 > <£a> ^^-71(116)^ wltiV^i ojej #*>(+HH 7l^^<y-(VREFC)l- °J ^ w>JI , ^ ^ 

^>(-)S #^^^(VC0RE)-i- SJ^Ih^, #3 114)5*, *H<H-¥-U30) 

<36> c^oltJ](H4)^ PMOS H^l^S #71 S.&}-ol^-g- PM0S H^l^^r 

^ €€^ 0 *KVDD)^- °g^^-7l ^§fl 3 4=^ ^^-4 #5^(120 HI 3^r€ J=efl*l 3^.2. 

<37> ifl-?-*I<y- 7o v §> ^^«.(i30)^ #^^(120)^S #^51^ fS^d^ifl, ^o>^oj- 

(VC0RE)°1 #*}£)^r ^ £ ofl #7113 *^^^(^^tfl, S^-(LOW) #eJ1) t|-^sj oiofl 

°ll-^ls(enablel enablenHl ^«fl ^^-s}^ ^VM" °K V ^ ^JKsub) i-fl^ 

^| 01^.(130-1 tfl^l 130-n; <^7H, n^: ^^4. 

<38> A^ti tfl^oj- ^H«-(i3o-i 130-n) ^ So>^<3-(VC0RE)ol ^i*] efl^l 
A i ^ efl'fiS. 7 < J-3>£)^ % + ^7)1^ ^ *]<HHlr^lJL(enablel enablen) 

°fl ^ #3^^ so]- ^<y-(VC0RE)# tf^AlsQth ^7lAi, iflOjL^o}- ^ 

(130)1- ^*Rr M^^tf ^ aH^S] 3^ S ^^cf. O^o)]^ 
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<& ^1^1^(130-1 ^fl*l 130-n) ^ 51 2<>1] SLA]^ ^a. # <g- aflcH-¥-( 130-1 ^ 

130-2 Hi ^•Sfl^-i'?}- -i^MS. ^-4. 

^h. vfl^oj- 7 0 v^ XH«- (130-1 PMOS HSH*l^E-Ki30-la)4 j=44wl-§- 

PMOS B^^l^Ei(i30-lb)S o]=-<^^lcf. i^^l-g- PMOS H31*l^Ei (130-la)^- 4^ ^€€ < y- 
(VDD)-fr <y^7l 4*fl <^ *i^*l<y-^4 ^ ^4 cej-oj^-g- PMOS B€^l^ 

(130- lb) a] ±^ *1^4 Ee^J ^-§- 7>*H, TflolH *l^o_S °d^4^r ^M^-a] 

JUenablelH 44 ^4-^4. = 4°lw1-§- PMOS H^4^4 (130-lb)fe ^fl*l-§- PMOS B314^ 
EKl30-la)3J?-iH 4^ ^^(VDD)^ 4*11 ifl*l-g- PMOS m^4^4 (130-la)4 

^-31^ #^4 3^r€ ^4 #^m(120)iL^4 ^7]^ ^4 #34-°](120a)4 

^4 saflS! #^M: 7^0], TflolB ^d^AS <?J 3 4 *r <£^r ^4(116)4 44 
f-4€4. 

>H«L ^^J- XH ^(130-2)^ ^44-§- PMOS Bijfl4i4(130-2a)4 ^-4°14-§- 
PMOS B^l^(i30-2b)S. ol^o^^lcf. ^44-§- PMOS B€4 ^4 (130-2a)fe 4^ ^^J^ 
CVDD)# <$n^7) 4*11 9)*- ^^^^4 ^4=^ ±^ J=444-§- PMOS H^4^4 

(130-2b)4 ^ ^4 ^4 #^§- 7>44, TflojM ^^-o.^ ^ 3 4 ^ ^loflol^-A] 

5l(enable2)<Hl 44 -^444. i=444-§- PM 0S H€4^4 (130-2b)^- ^44-§- PMOS B*S4^ 
4(130-2a)5.Jf4 4^ ^^^^(VDD)^- ^^l 4*11 ^44-§- PMOS H 314^4 (l30-2a)4 
= ^^.4 ^i^-4 #3^(120) °..S.-¥-e1 ^7l^o.5. ^4 #^sl-ol(l20a)4 

3^r€ ^eflo] *i^g. 711 ©IB ^d^AS <g ^ 4 <£^}- ^71(116)4 #^^l^ofl oj-e)- 

-^444. 
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<4i> #7HH #3 =5l-olBl(ii4) ^ a^ ^ 7j-*p=L( 130-1 ^ 130-2HH zj-z^- A}-g-5^ 

c^olttj-g- PMOS B^l^E^ 371^ ^Hfl7l#ofl^ A>-g-£]^ =2}ol^^- p M QS 

it] 3} a7lsf ^TfllsKr ?A Q ] w>^W. PMOS H^l^o] ^ 

^7H1 £3* 2^5^71 ^f-olcf. ^, #Efl7l^ofl^ = SH^-g- PM 0S B3l*] 

^E^ £L7]1- '100'JIS 7>^ S>^* «>^^ tb tcf^. #^ 

^s|-olBl(ll4) ^ A^ti. ^ 7j-^>«-(i30-i ^ 130-2HH Af-g-sl^ =E)-olu]-g- pmos B31 

^E^ =L7}2) #^ 'lOO'o] SjJE^ 4i^tVcf. °1 ^-f, #^ ^^oltiKlU)^ ce}.o]wl-§- 
PM0S B^l^E^ 371^ '50' SLS. *}5L, A^ti. ^ 7j-^>«-(i 3 o-l ^ 130-2)°^ A]~g-£|^ 
^EM^-g- PMOS H^l^E^ a.7l^ z}-zj- '25'S ^^^M-, #^ =E]-ol^(ii4)^ c^o] 
PMOS H^l^E^ a7 i^ '70' *}JL, A^y. ^<y- 7 o ^>«-(i 30 -i ^ 130-2HH a>^-s) 

PM0S B^l^Ei^ 3.71 S o>^<y-(VCORE)^1 3^*1 ^^^q-, 7 H 

<42> ^^-¥-(118)^ #^#(120H1 tfl* x] 7 >^1 ^ ^(current path)* ^^a] 

^ S^>^<y-(VC0RE)^ ^3]^ *}tt *H, NMOS B 31*1^3. 

^^tt ?H ti}^t5}ch NMOS H^M^-b ^H#<y-(VC0NH1 cq*fl ^-^s\o] z\-8£±x}$. ^ 
^Ifltfl, ^]^^-(118)^ NMOS M^H^^El TflAiofl ( pmos B^l^E^ ^ ^^^1 

^ clef. *] fi^^ ^ 5*4. 

<43> ofl^y ^3}-«-(112)^ ifl^^ Aj^-g. ofl^ti. ^o}B] 7 } cV^W -g-^Aj o]j u> 

zl ^1<H*>71 PMOS B3M^B-ls ^sl^ ^ H>^^rf. PM 0S B€*l^Ei 

^ ^E]a. Aj^( act )ofl o^sfl ^-2+ 0 l-y- ii=(119)5. ^^^<y-(VDD)-i: ^^"t!: 1 ^. ^ 
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tfl, ^^(112)^ PMOS cflA]^] NMOS H€^l^<4 

^€ t n. -§-*h8:, op^w. ^]^(act)7> 'S-f' ^-EflS. ^-f PMOS B^^l^Ei 

^-^rSlJL, 0)0)1 of 5} jelsH-* ^=(119)3. 9]^- ^^(VDD)^- ^$3., #3 J=eH 
bK 114)3 PMOS H^l^Eife ^-.£. = €4. ^fl-Mtf ^^-g- ce^oltH^ ^3.3 

<44> ol^ojlA^, A^y. ifl-!?-*}*}- ^ (130-1 * 130-2), °J ^ £l ^ °J^1 0 1# 

^IJKenablel ^ enable2)# ^^r^r ^i^t-tll 35.^(200)^1 ^tr4. ^ 

7)*\$r °J<HHl^l:£(enablelHl iM*^ ii^^lS tb4. 

<45> £ 3<H1 w}<2]- ^o], oioflol^-Aij: s]^.if(200)^ ^#^-(210), 

(220) ^ #^^-(230)1- i^ch 
<46> ^#^-(210)^ 7l^^<y-(VREFC)# 7)&o_3_ >^°^(VC0RE)a) *}<y- ^f^l ^ 

*H €-?T c l si (current mirror circuit)^, ^=14. ^#^(210)^ -*f7H_°5. 

#^#(216)^5. o>^ 3^]7l7l °i^5|-^(217)# tH Sf-^H 

^€ ^ $14. ^#-¥-(210)^ So>^<g-(VC0RE)ol til *£^Q %}**3_ 7^}^ nfl ^o>^ 

^(VCORE)* 3#*H 

<47> ^#-^-(210)^ «13 #°J- efl^tS. So>^<g-(VCORE)S1 ^ £ 

3*Rr31, #°J- eflt^ ^TflAl ^oi7> 7}^<5>4. ^, ^^(VSSH) 3*fl 71 ^ 

7f^- ^51^ PMOS H ^1^(211 £ 212) Sl W/L(Width/Length)# 2^fK2-S.*| 7}^}x^. 
°fl^tfl, ^o r ^l^-(VC0RE)ol '1.8V'°lH '1.5V 5. #s}5q^. ^-f , olnflo) sof^oj-( VC0RE )^. 3 
#*>7l ^«flA^ PMOS B^^l^Ei(211 ^ 212)2] 'W/L'* ^ ^Sr}^ 4£4. NMOS B 

«*l>iiH(213 £ 214)7> '1.0V °1*HH^ ^3l€4. ^-E]jl, PMOS 
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^(211 £ 212)7> 3*1*1<3-(VSSH1 €-8:3 '0.5V ^ oj^H 

7l*r tRV^M-S. -g-^slS.^- 'W/L'-i- ^cf. 4€- S°>*I$-(VC0RE)°1 '1.8V<*fl 

>H '1.3V'S ^>5)fe ^-f , ^ d >€^-(VC0RE)# ^#*}7l flSflAlfe PMOS H^*]^ 

(211 ^ 212)2] 'W/L'-fr ^4 ^°1 €4. NMOS B3l*liEi(213 ^ 214)7> '1.0V 

ol^oflA^ ^-^5)^1 -i^l^cf. ne)JL, PMOS HSfi*l ^1(211 gj 212)7> ^^^<3" 

(VSSH1 sj*H ^-f '0.3V 7j-^# 0>7lAl7l^- 7-]%v^>S ^sqs.^. 

W/L* €4. 

°JejlS., ^^(VCOREH '1.8V <H1 '1.5V3. #*>H|^- ^ , olnflo] s^^^CVCORE) 
2} efl^ol Jg-^s^ ^t^f (210)2} >g^*>7l3. -f-Jd, Al 

Jl(actHl 2l*fl NMOS H^^1^E-1(215)7> fi-^ ^3HH , s^oKVCORE; 1.8VH PMOS H 
i?B*l^(211)2l Sl^S ^^SlJl, 7l§^i<3-(VREFC; 1.8V)°1 PMOS B. ^3 (212)2} 

^SLS. ^i^^, ^^(VSSHl 2l*fl el-^^^ ^ PMOS H 31*1 ^(211 ^ 212)1- 
-f-Sfl ii2=(218) ^ #^^-(216)j2.S^ '1.3V21 ^^ol ^i^:^^. °H rc)-e)- ( NMOS H^*l^ 
(213 ^ 214)^ 3.^- ^-^r^H #^^(216)^-5.^ ^*1 ^(VSS)^ *}°J- 31 1# #^^1 
Jl7> #^^4. o]bJ ^j-ElHH ^o>^oj.(vcoRE)^l 'l.SV'S #^5)13, ^=(218)^ 'l.OV'21 

°H ^51-, €-^r^ ^"Efls. -fr^lsl^l 5£tt NMOS H€*liBK213 ^ 214)^ 
H-^.H^cl-. #^^(216)-5-S^ '1.3V21 ^<3- ^^o. ^^Al^7l- #^^4. tb^ 

, '1.3V 21 *}<g- efl^^ o>^^(217)^l 2l*fl -1.5V 21 ^<3- 5)111* 5Hr ^ 

^^^(VCORE)^-^. s^tf. 

^SJ" ^-¥-(220)^ £ #-¥-(210)5.-^ #^£l^ ^ ^V^9j-(VC0RE)oll cfl-§- 

3^ #^^1^1- #€3°KVDD)JLS ^A]7l7l flSH Efl»i 4l=Bkievel shifter)^. ^£ 
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cf. ^*M- ^^*>^, ^#^¥-(210)^ ^x\5_ 7 \ < £[o) (HIGH) 1 ^ ^o>^«a-(VC0RE)^ # 

el] ^ ^ ^ , NMOS H^^]^Ei(223)^ al, NMOS B 31*1^ (224)^ 

olofl tr^, PMOS H$*liel (222)7} ^-^r^) 0 ! -fr^ #(226) ^^(VDD) 
°1 £^€4. 'S-f(LOff)' #31, ^ 3*l£tf(VSS) efl'fS. <y^H]^, ^^(225)* * 

*fl ^«fl NMOS 2=^*1^(224)7]- i^-frs)©! PMOS. 2= 31*1 ^(221)7} ^-£r^4. 

ojofl nj-e}, PMOS 2=31*1^(222)71- ^-_2.H£l°l #^#(226)21 ^ *] *i<3-(VSS)°l €4. 

<so> #^-^-(230)^ #^-f (220)5.^ b] f^Jioll 4^ ^MHlr^JL 

(enablel)* #^tb4. ^^*>^, #£-¥-(220)3.^151 *M*I<y-(VDD) 31^ '*H 

' ^Jl7> NMOS 2=3U1^E](232)3. ^^fe #3HH, *l^^lSl(act_delay)7> • *J-ol • 

#Efl5L NMOS 2=31*1^(233)3. <g^£|^, 2fl*l -f(234)-I- -f-*fl 3*1 ^(VSS) 311^ '*W 
^1Jl7} #^€4. °1^, ^Bl 2:^(235)^ oj^O.^.^. '*}<>)' #3)31 6PB)ti. ^Ji(act), ^ 

e] t± *l<£^lJL(act_delay) ^ efl*l ^(234)3 #^a!^7> ^sqjiL, o]^ u^e} °HH1-^JL 
(enablel)fe 'S.-f' #Efl3. #^£4. #^(230)^ <?] °fl °1 -|:*1 JUenableDl- '*H' #Efls. 
c1^1ol^-(disable)^l7l7l ^V 0 ! PMOS 2=31*1^1 (23D-& c) 5.^4. PMOS 2=31*1^ 
(231)^ sj-fl ^ ^15l(PWRUP)7> '3.-f' #3|3. 711 °1B *i^--£-3. ^^5)^, ^=.= (£^1 

sl^l &-§-)£-3 ^€€°d-(VDD)*- ^^Ji, °H nj-ej. <y^M#4] JUenablel)^- '*W #313 

<5i> ^ f #3^(230)3- <H ^Hlti. *l<3*lJL(act_delay)Tr £ 4°fl JE*]^ w> 

2f £°1 *l<2s) =1(300 HI sl*fl AiJi(act)7> Al^V ^o> A]Jiolcf. «3flEl«. 

*l<£^]5L(act_delay)Tr ^ElJ=L A]jL(act)7} .^.o.- ^dfl^ '*}o]« #Efls &°]Hk *] , 3i°f 
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(210)71- So>^<y-(VC0RE)^- 7l^^i<^(VREFC)AS wlJa^l QlL ^ 
a oMW. feel S^f(235)fe \f= 7lMH(NAND gate)S. ^^M, ^3*. ^S.Uct)7\ 

<*}o}< ^VEflofl^ #3] 3. ^ol^- A], ^#-^-(210)2] Wl^^ol ^^o] cjoHol^-Al^ 

(enablel)l- fifl^l^l^ ^Sr Hj-^tK 
<52> #7HH ^tb, 5)^(200)^ ^H^JUenablelHl tb^fe ?J£r 

^, ^I^o]l->j0^(enable2)^ ^ 3^(200)3}- ^-9Jtb tM3* £fe 3*fl 
zia^m-, oloilol^-Als(enablel)^ °J°H °ll-^l^(enable2)7]- :2<>l-*l<y-(VC0RE)£l efl^^l tr)- 

E]- '3.^-' ^-EflS. ol^ol^-s]^ A]*]-g- sj.c*|o) tb4. ojl- ^sr}^, ^eflS 3*°f(210) 

^ PM0S B^^l^Ei(211 ^ 212)^1 »W/L'^§- 2^tb^. ^, 5Lo};*l<y-(VC0REH '1.8V <HH 
•1.5VS #*>s^ , °H ^lo]]o]^-Ai^(enablel)l- 'S.^-' #bJ|3. <^M1°1^1 ^o> 
^(VCOREH '1.3V'£ #s}£lfe olnfl o]o 1 ]o]^-A]^(enable2)l- 'S^- 1 ^-Efls °J°H<>1 

-1-^7]^ ^cf. c,]^ pmoS B^l^£l(211 ^ 212)51 'W/L'# 3^*1 ii^l-'S ^t}-. 

<53> ol^l^^, H>^^- ^Aloflofl 4= ifl^^ ^-g- oflEly JEL^M o} ^. 

i 5°fl -§-*Mll ^ -^2H121- ^^^>7lS. tH}. -£ 6£r -§^1151 

*1 #31 ^(simulation) ^ ZLEfl = olj7 ; £. 7^ ^.^-^2^ A)^-eflo]^ ^4 ZLEfl^olcf . 

<54> [-^*HU] 

<55> £ 5 ^ i 6^- %i-2:s>^, ^ofllfe ^o>^oj- (VC0RE) ol ^<a-efl^(det_levell)S. # 

*>3^ ^ °J°fl 0 ll-^15:(enablel)l- °l-g-*M ^*>€ ^^^^(VCORE)* S7l ^efl 
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<56> so>^oj-(vC0RE)ol afli ^^'SCdet.levelDS. ^ A]l ^efl'g 

(det_levell)-§: ^ °H1 cfl-§-£]^ Aljry} o] ofl o) -|-a] 

2lS.^-(200; JE3%i-S)» '5L-f <yoflo]l-Al^(enablel)7> #^^cf. o]* ( • 

^•Eflo^ ^H^-AlJUenablelHl ^*fl ^liL *lH-f-(130-l; J£2%^)^ ^$Rl-§- 

PMOS S^^]^EKl30-la)7V ^-£:£H ^Bfoju. -g^o] o] so^^iq-. ojoil rcj-s]-, #^#(120) 
^ i£7]<5] i^^CVCORE)^ ^d^elllS 

< 57 > [^*Ml2] 

<58> JE 5 ^ £ 7# #2:*}^, -^*Hl2^ i2o>*i<y-(VC0RE)ol ^]1 ^^efl^Cdet.levell)^. 7J- 

o]* cfA] *j)2 ^i < a-5fl^(det_level2)S. #s}5q^ ^- ^<y-efl^o]| xtfe). oMjol^-A) 
JlCenablel ^ enable2)l- 7£*}& 5i°}&<&(VC0m o. ^oj-efl^^. ^a]?] 

<59> S^>^i < a-(VC0RE)ol *fll # < y-ell l t(det_levell)5. #^-5^ ^ °- f ^<y-efl»t 

(det.levell)^ ^ o]ofl cfl-§-£]^ Aljr 7 }- n]^ oloflol^-Aljr s$s$ 

S)S^-(200; 513^2:)» 'S-f' ^-Eflo) o]oflol^-Als(enablel)7> '3-^' 

^-Efl^ ol^ol^-Ai^CenabieDoll A^a ifl -SjL ^cH«.(i 30 -i; £2%^)^ i^^l-g- 

PM0S H^^l^EKl30-la)7V ^-^H HeMii 0)^-0]^. n.zM, t>le) a-^ 

* vfl^tf -^-(130-1)^ =^o]o o i ^ x ^oj-efl^(det_levell)S. #f>} 

€ So]-^^ (VC0RE) ^ ^A]^ ^ ^Tfl ^-f 3^7jo^ (VC0RE) 6 ^! ^oj-e^ 

(det_levellHA| *fl2 ^i < y-efl«i(det_level2)S ^>^^-. 
<eo> ZL^i cf^-, ^12 ^°g-efl»i(det_level2)^- ^#t.V ^ °H1 ^-§-£)^ ^1^7^ u] 
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(enable2)7> °H1 oj-ej-, '^.-f' <yoflol^Ai jr( en ablelHl ^tfl ^h. vfljf*} 

<y- ^M-^-C 130-2; £2%^)^ i3Rl-§- PMOS B^l^Ei (130-2a)7|- ^-^r^H y_ 

oi-ifLo^t}. ^^■ > f^icK 120)^1 *\}2 ^-MtCdetUeve^HH 3:71^ 5l°\# 

^(VCORE)^ €^^1^5. ^^cf. 

^-7]^- ^-o], -^^Hli*! ^-f^Afe <?HHl^iJ:(enablel ^ enable2) ^ *>M-^ °)°\}o] 
^sCenablel) 1 ?]: <eMl°llr^ *1H ^(130-1)^ ^sq^ *Vcf. ael 

^*Ml2£l ^-ol ( nls] ^£ ^Jf^ 7<HV ^H^dSO-l)^ =£}-ol«J 

^3<£| ^ll € < a-sfl , i(det_levell)^ #*}^ S^^oj-(VCORE)^- i7) ^i^efl^S 

^ ^^MItt ^^cf741(multi-step)S ^"Mt^- ^ <>H1 tfl-S-slfe 0 Ji^tAi 

JUenablel ^ enable2)# ^^^AS. °HH#^ a^u. ^-^-^<y- ^1<^«- (130-1 ^ 

130-2 )7f S.^ fltf. o]d\) a\-s} i ^^HU^ ^-f (£6^)^ SL*\^ 

7} ^o>^o]- (VC0RE) o. s ol^Sj-Sl^dl ^S)^ Al^o> -g-^a^o} T^iLr} ^^HU^H aj£. 

^Bi^ H7 ]^ ^33. ^r^l7> ^cf. ^^HU^l ^^-°\)$r *m vfl-?-^ 7j-s> ^cH-^-(i30-l)^ 
^5^1*1 PMOS H^^liEidSO-lb)^ ^^Sl^c-fl tiHfl, ^-*H12£) 

*1H -¥-(130-1)^1 =2}ol^-g- PMOS ^^^]i^(i30-lb)^-, ^-^f *)H^ 

(130-2)21 =^oltH-g- PMOS H€^liBi(130-2b)7]- 3.^ ^S\7] nfl-g-ofl ^-*Ml]ofl oflE] 
ju jg-^-A] Af-g-s]^ g*q ce^oi^^. pmos B^l^el^ 3717V ^7\f>\?\] , 
<^]2^ ^^-ofl^ ^^-ofll^ ^-fiU} SL*\**3g a ?11 ^r^^lJi, so>^<y-(vC0RE)ol 
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^^^1 ±SLS)±: f^7>^rf. ^, S-EM^-g. PMOS H^l^^ 3.717]- ^ SL 

<63> ^Al^oflA^ c.£}-OltH-g-0_S A>-g-£)^- PMOS H^l^S) 3.71 S] 

*^"§- 1 100' .2.3. *Ka, °1 37l^ 7\7\9\ PMOS B^l^S. ^-tifl^cf. ^, #2fl7l#o)lA^ 
jE.eM*H-8-.2.3. t}^9] PMOS H€^liB-l7> AV-g-^t}. o] afl^-ofl ^gfl^ JE=e}o]^-g- PMOS 
37l^ ^AHlofl tcf^ cH^S} c^-olul-g- PMOS H^l^S} 37l^ 

°fl tfl-g-^tl-. 4^ ^2fl7l#^^^ on^ti 3o>^oj.(VC0RE)^ ^^1*11 

7fl ^-2:^ JE=eM^-g- PMOS H^*!^?} -^^Cf. 28^, ^ ti>^ *t ^HH 4 

€- vfl^ S.sW«1fe so>^^-(vC0RE)^l ^^UHl ttj-e^ PMOS B 

<64> #7HH ^tg^ 7l#^ «>^^ "s A l °fl °fl A i ^13-2-3. 7)^5]^ O. 

£ 7l# ^-0>^ Jg.^ ^7>^ 7)^ vflofl 

JL2}-] 

<65> y].^ ^-o], £ H>^^ ^aHU- -f-tflA^ tiV£*fl ^ o) 6fl ^ y_ -g^A] 

°fl So>3l<y-(VC0RE)«4 ^£.^^M1 ^o>^<y-(vC0RE)^ *1 ^^g. Jp. 
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<66> ^t!-, wV^tb ^Hll- -S-^fl^i^ #3 =€q-oitt] o| PM0S H^E^^iEi^ 3.71 

^1 ^7H1 26} ^(VCORE)^ .2.^ vgsg ^^-o. sj^j^-a} ^.^ ^a o v ^-^a] 3^ 

<67> y|-Hj-^*V -S*H» **fl^i^ #3 ^e}°ltH^ PMOS B^Ul^l- ^>-§- 

*Vfe ^ ^ ^eM^o]]^ , ^J-7l ^2}olt^o^ PMOS H^fl^li^^ 3.7]S1 #7>1- 

5^. 
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1] 

7}&&<&«\] ^ Vfl-^^OJ-O.^ #3j*Rr ^jjj. ; g 

2] 

3] 

^1 l *cM SU^i, 

^7] A-^W. =E]-oltJl7> PM0S H^*!^*] oflElti. cej-o]^. 
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4) 



5] 

#7i #^*i ?m #<g- g 

A oM #^f^ #^H1 4 2} #7l ^H^AljLl- #^*Hr S^Vfe ^ 

[$^* 6] 

*fl 5 %H1 



*)1 5 *cM sa<H>H, #71 3#-¥-7h 

#71 °«ElW Al^o]] tcfe} ^ ; ^ 

28-22 



Q*}: 2003/11/20 

[^t 1 * 8] 

Xl 5 *<H1 9X°]*], 

91 

Xl 5 *oHl sa<H-H, #^7h 

el; 

NMOS H^^I^eV, 

^7l afll NMOS H«^E|<4 ^^l^i<y-^ A>olo)l ^7} °J}^ ^Jro} ^ 

<a^l^°fl "4^ ^--SrSl^ XI 2 NMOS B^B^l^E^; 

#7} icj=s} #^1- efl^i^H #3*Rr 2fl*l^; ^ 

A o V 7l efl^l-^-^ ^7} ^E^ti Aljr ^ ^-71 ^l^AlJll- ^ #3*> 

^ \+JEL TflolHl- i^*Rr °J]E) ti. =B^-olB] . 
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#71 ^ *1e)^ 
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